It seems that nanotechnology has been integrated all around us. But since I can't see it, what things do I interact with on a daily basis that utilizes nanotechnology?
Thank you for doing an AMA! Due to the relative newness of nanotechnology there is a general lack of public knowledge about the complexities of the tech as well as an apparent lack of professional care for public health and safety. Nanoparticles can penetrate any part of the human anatomy and there has not been a lot done in the way of testing the long term health effects of nanotechnology. What are your thoughts on the relatively untested effects of nanotechnology on the human body? Mister_Johnson_ Certainly, it will be of high interest to us to learn about any toxic, teratogenic, carcinogenic effects of nanoparticles. What this discussion can eventually lead to is drawing any parallel history or effect found in asbestos. Another is since they are in the scale of viruses, is there a correlation? One of the most studied nanoparticles are clay nanoparticles, So far most of it has appeared on the preparation of nanocomposite engineering plastics and in coatings. Possibly in terms of medical applications, there is a lot of interest in using gold nanoparticles for diagnostics including plant virus nanoparticles. There has been animal studies on these nanoparticles used for "theranostics" therapy + diagnostics. So far they have not shown any harmful effects. Gold is quite inert and unreactive chemically. The main concern is by reducing it to the nm scale size, do they become more reactive? Nanoscale is one order higher than atoms and molecules. Separated polymers in solutions are large molecules or macromolecules. They can be considered nanoscale materials since they can be of the order of 1 to few nms in size. For example, we have studied a lot large macromolecules called dendrimers. 1-5 nm in size. they are used also for drug delivery or diagnostic applications in animal studies. So far no harmful effects reported.
EDIT Rigoberto Advincula
What is the biggest technological bottleneck or challenge to implementing nanotechnology right now? Is it providing power to each particle 
Thanks for doing this!! tastemytrident
The biggest hurdle for applications of nanotechnology is both regulations and cost. Certainly in terms of generally improving the properties and performance of certain products like coatings, engineering plastics, and effectiveness of delivery (drugs, nutriceuticals), the applications of nanotechnology is in place. This can be in the form of more dispersed filler materials, oriented processing, and also use of phenomena based on colloids, micelles, and liposomes. The phenomena and process is there, and it is just not labelled as nanotechnology. In terms of cost, the pure material is expensive. But the formulated, solution, or master batched material is less expensive since it is dipersed in a medium.
Rigoberto Advincula
What about the risks? We learned about asbestos fibers and that they damage soft tissue and can't be transported by white cells (this image shows why -it's like using a sponge to remove a spear) . When asbestos was invented everybody was excited about the many great uses for this new material. Now we have to destroy houses build with asbestos since it makes people sick over time and evenatually kills them (Approximately 100,000 people in the United States have died, or are terminally ill, from asbestos exposure related to ship building).
Are you also concerned and checking for possible problems of nanotech for the human body? What happens when nano structures break up and enter the blood stream or get inhaled? Nachteule Good point on asbestos and one can include of course concerns with lead or other heavy metals in the environment. The safety issue is if it is going to be commercially and widely used, will we find some harmful effects further down the road? One way to start is on how nanomaterials are handled. The safest way to handle these materials is in terms of solutions, formulations, and master batches. You can imagine if it is handled as a powder, how much dust it can create. Asbestos problems are usually associated with lung diseases. Like breathing polluted air in cities and near industrial plants, one can suppose that packaged dust and pollutant particles are equally culprits in lung diseases as nanoparticles in air. So there are no easy answers and genetically some are more prone to diseases caused by these nanoparticulate problem. BrownEyeBattlecry Most likely, of high interest certainly is the ability to understand their crucial role in any new technology that is patented. Nanoscale processing or formulation eventually is about surface/volume ratio advantage as well as the creation of unique structure (nanostructures) that cannot be found in another scale. Bioethics, I am not sure how much it can play a role, although it is possible if the use of nanotechnology can eventually be of harm to humans. Rigoberto Advincula
There is a lot of "nano-technology" and "polymers" talk surrounding car care products, such as surface protectants ("waxes" and sealants). The key is to understand structure-property or structure-composition-property relationships. If you know a specific and desired property you can start by design then work out a process to make it. In terms of formulations or monolithic materials, the fabrication of a film or an object will determine its eventual application. Anyway, these things do come with knowledge and experience. It also helps to listen to industry needs. Rigoberto Advincula
Any insight as to what it fundamentally means to employ "nano technology
Morning! You mentioned advances in the gas and oil industry, but as these are becoming more archaic industries, id like to know: How will nanomaterials start to affect the much needed switch to greener energies?
TeMpoSlash
Good question. There are more problems in the oil-gas industry than there are solutions. Examples of applcations: nanocomposite materials used in various polymer parts (non-metallics) found in drilling tools, Blow-out preventers, packers, that result in improved thermomechanical and chemical stability.
Another is in terms of nanomaterials used as additives in drilling fluids (fluid loss agents) and also in completion fluids (effective delivery of other additives. And more. Rigoberto Advincula
How do you build anything at the nano level?
RosDaddy876
Two directions: bottom-up and top-bottom. The first is that you need nanoscale building blocks and the ability to order them by self-or directed-assembly. The latter, is by lithography or even milling all the way to the nano level. Rigoberto Advincula. 
AMERICAN CHEMICAL SOCIETY AMA: HI REDDIT, I'M RIGOBERTO ADVINCULA AND I WANT TO TALK ABOUT THE NANOTECHNOLOGY IN OUR EVERYDAY THINGS: FOOD PACKAGING, POLLUTANT SENSORS, PAINTS, DRUGS, AND MORE. AMA! : REDDIT
For those curious, my speech and research paper were based off of Dr. Dipanjan Pan's work at the University of Illinois.
AwkwardStyle
It starts with the concept of theranostics. If you can have the nanoparticle act as a biomarker and interact or intercept with the malignant cell or site, then that is the first step. The second is that the payload drug can either affect the cell replication and protein production (either the genomic or proteomic approach). So these can be in the form of Si-RNA, aptamers, or specific chemicals (associated with venoms) that can destroy protein sequences specifically. Rigoberto Advincula. Summerpirate Perhaps, but I have yet to see any empirical evidence that they can be made or self-replicate. It may be closer to look at NEMS devices (nano electro mechanical systems). Rigoberto Advincula I have been told on several occasion that researchers have taken silver in a nano-sized format and used a special electro-static sprayer to apply to it any surface. Once the surface dries, it will keep the surface germ free. Could you elaborate on if this is real and when we might see it used in places like a hospital.
Bkeeneme
Yes, Silver nanoparticles and even Copper have been used for anti-microbial functions. We are in particular excited about using graphene/graphene oxide nanoparticles instead of silver. Rigoberto Advincula.
Hey Professor Advincula, welcome to Reddit! My question for you is, as a student very interested in nanotechnology (especially as it applies to alternative energies), what can I do to pursue a career in a nanotech field?
Thank you! ElegantRedditQuotes Nanotechnology-nanostructured films, patterns, and nanoparticles can eventually contribute to an increase in efficiency in electron/ion transport and catalysis. So with solar -photvoltaic or fuel cell functions, it can have an improvement effect. Watch out how you can apply this knowledge to increase efficiency in these processes. Rigoberto Advincula. RallyWeld Most likely in welding and adhesives. For metals, understanding the alloying process and ability to control crystallinity in grains and domains. For adhesives, it will be the inclusion of nanofiller materials that can improve adhesive strength (or even flexibility) and their long-term properties. Rigoberto Advincula
What is the biggest challenge to bringing nano-technology as a method of delivery for antimicrobials, and other pharmaceuticals? I've heard of lots of research being done, but I have yet to really see it out used in practice.
JimmyRoseMiroAllDey
The best is to do very targeted delivery and even diagnostic function. A theranostic design or application is the best combination for anti-microbials and pharmaceuticals. Rigoberto Advincula
What is the most exciting thing (in your opinion) that this research/product will be applied to one day? ClayTaylorNC It will be good to find a cure for cancer through nanotechnology.
Thank you for doing this AMA! The world should be educated about nanotechnology before the vocal scientific illiterates make the public afraid of it (like what happened with fission power and is happening with GMO foods now).
Non-technical question: Have you find that the general level of scientific illiteracy has affected your work, and if so then how?
Technical question: Does your work center more around self-assembling nano particle structures, directed-assembly nano particle structures, or is it more involved with thin film exploration? Also, what is your favorite nano structure, and why?
Thanks!! positive_electron42
Yes, I agree. We should advocate scientific literacy. I am a supporter of media with PBS, Discovery Channel, How things work? etc. So the more the public appreciates science the better it is for us.
I am interested in directed assembly -nanostructuring by layering or grafting for example. It will be good to find cases for self-assembly whenever possible. Rigoberto Advincula balloon-loser Perhaps. First go for a degree that will enable you to get a good compensation, then hopefully combine it with your interests. Seems like you are interested in bio-imaging or some form of computation/simulation expertise. Rigoberto Advincula.
Hello Professor Advincula, Do you first make the material, then think of possible applications? Do you ever engineer materials for a predetermined purpose? Thank you for your time! _holdencaufield I do both. I start with an interesting material that eventually finds some interesting uses. On the other hand, I have been requested by industry to develop materials or methods for a particular application.
Rigoberto Advincula
From my understanding, there is growing concern over genotoxicity issues related to nanoparticles, even biodegradeable ones. What are the reasons for genotoxicity, and will there be a large market in the future for providing genotoxicity related screening services for nanoparticles?
NeuNAc
Yes, it will be good to find a high throughput screening and standardized method. Rigoberto Advincula. 
